The East African Community (EAC) member states (Burundi, Kenya, Rwanda, Tanzania and Uganda) incur annually a huge loss of disability-adjusted life years (DALY) from communicable and non-communicable diseases and injuries annually. This study estimated the monetary value of DALYs lost in the EAC in 2015 without and with UN the health Sustainable Development Goal 3. The monetary value of DALYs lost in the EAC was estimated by multiplying the estimated DALYs associated with different diseases by GDP per capita net of health expenditures. The 82,017,651 DALYs lost in EAC in 2015 had a monetary value of Int$ 203,843,476,166. About 58.2% resulted from Communicable, maternal, perinatal and nutritional conditions; 30.3% from non-communicable diseases (NCDs); and 11.5% from injuries. Burundi incurred 2.8% of the total monetary value of DALYs, Kenya 33.9%, Rwanda 4.2%, Tanzania 39.5%, and Uganda 19.6%. The EAC could save approximately 31% of the total monetary value of DALYs lost if SDG 3 targets are fully achieved. Therefore, EAC member states should invest adequately into strengthening of national health systems and other systems that address social determinants to ensure healthy lives and promotion of well-being for all people at all ages.
Introduction
The East African Community (EAC) has five member states, i.e. Burundi, Kenya, Rwanda, Tanzania and Uganda. The total population of EAC was 141,968,715 people in 2015 [1] . It was distributed as follows: 7.8% in Burundi; 32.4% in Kenya; 7.8% in Rwanda; 37.4% in Tanzania; and 14.5% in Uganda. In 2015, the total gross domestic product (GDP) for EAC was 389,311,000,000 International Dollars (Int$) in 2015. The GDP per capita was Int$ 836.6 for Burundi, Int$ 3245.5 for Kenya, Int$ 1782.6 for Rwanda, Int$ 2900.8 for Tanzania, and Int$ 1999.3 for Uganda [2] .
In 2015 the EAC lost 82,017,651 disability-adjusted-life-years (DALY) mainly due to inadequately resourced health systems [3] and other systems that meet basic needs (e.g. education, food, shelter, sanitation, water) [4] . The per capita total expenditure on health for EAC countries is between US$22 and US$78 [5] ; which is far much lower than US$ 112 to US$ 146 per person per year recommended for achieving United Nations Sustainable Development Goal 3 (SDG3) on health [6] .
The low spending on health development is partially attributed to lack of evidence on monetary value of health losses for use in advocacy with Ministries of Finance, private sector and development partners to increase investments towards attainment of the SDG 3. Monetary values of health losses from various diseases and conditions have been used to raise the awareness of non-public health policy-makers and actors in developed countries [7] [8] [9] [10] .
To the best of our knowledge no study has attempted to estimate the monetary value of DALYs lost from a wide spectrum of diseases and conditions in the EAC. Therefore, the specific objectives of this study were: 1) to estimate the monetary value of DALYs lost in the EAC in 2015 without SDGs; and 2) to estimate the reductions in monetary value of DALY losses in EAC assuming SDG 3 related targets are achieved by 2030.
Methods

Estimation of the Monetary Value of DALYs Lost in the EAC in 2015 without SDGs
Monetary valuation of DALYs: The methods of calculating DALY are well documented in Murray [11] and WHO [12] . The study reported in this paper focuses on monetary valuation of DALYs lost from all diseases and conditions in the EAC in 2015. The literature generally has two main methods that can be used to value a DALY lost into money. One is the willingness to pay (WTP) for a statistical life year or a DALY; which relies on asking for the maximum amount of money an individual would be willing to give up in order to avert loss of a DALY [13] .
Two is the lost output or human capital approach (HCA), which was first applied by Petty in 17 th century [14] , and whose theoretical basis was expounded in 20 th century by Landefeld and Seskin [15] , Weisbrod [16] , Mushkin and Collings [17] , and Fein [18] . The World Health Organization guidelines on economic impact of disease and injury proposed a further refinement in the following ex- "A macroeconomic approach to assessing the impact of ill-health should be concerned with establishing the aggregate impact of disease and injury across different economic agents on three areas related to economic welfare (both now and in the future): non-health consumption possibilities, leisure time and health status. … it is important to note that GDP includes expenditure on health goods and services, so this component should be omitted and the focus of analysis be redirected towards establishing the present value of discounted aggregate flows of current and future consumption of non-health related goods and services linked to disease" [19] p.4.
In line with WHO [19] [20] , this study estimates the present value of discounted aggregate flows of current and future consumption of non-health related goods and services (non-health GDP) linked to a DALY lost from any cause. We applied HCA to convert the DALYs lost in ECA in 2015 into their monetary equivalents. Our choice of HCA was influenced by availability of data on GDP per capita, total health expenditure per capita and DALYs for EAC. 
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where: NHGDPPC Int$ is the per capita non-health GDP in purchasing power parity (PPP), which was obtained by subtracting the per capita total health ex- Discount factor was not introduced in Equations (3) to (9) because the DALY estimates published by the WHO in the Global Health Observatory were already discounted at a 3% rate [12] . Since SDG 3.3 is not specific, the following WHO global and regional strategies targets for AIDS, tuberculosis, malaria and NTDs were used: 1) HIV-related deaths will be reduced to fewer than 287,000 from a 2014 baseline of 790,000 (i.e., by 63.67%) by 2020 [23] ;
Estimation of the Reductions in
2) Malaria mortality rates will be reduced globally by at least 90% from 2015 to 2030 [24] ;
3) The number of TB deaths will be reduced by 90% from 2015to 2030 [25] ; were estimated as follows: is the is the value of Target 3.3, which is 75% reduction.
The health SDG Target 3.4 states, "By 2030, reduce by one third premature mortality from non-communicable diseases (NCDs) through prevention and treatment and promote mental health and well-being" [22] is the is the value of Target 3.6, which is 50% reduction.
Sources of Data
The abovementioned nine equations were estimated using secondary per capita GDP data from the International Monetary Fund (IMF) World Economic Outlook database [2] , per capita total health expenditure from the WHO Global Health Expenditure Database [27] , and DALYs data from the WHO Global Health Observatory [1] . The Excel Software developed by Microsoft (New York) was used to estimate equations in subsections 2.1 and 2.2.
Empirical Results
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Estimates of Reductions in Monetary Value of DALY Losses in EAC If the Five SDG 3 Related Targets Are Achieved
About Int$ 132,718,749,155 (65.1%) of the total monetary value of DALYs lost in EAC in 2015 resulted from the SDG3 health conditions listed in Table 2 . If the disease targets in Table 2 were fully attained, the SDG3-related monetary value of DALYs lost would be reduced by Int$ 62,554,855,010 (47.13%). [31] , and the regional strategic plan for immunization [32] are fully implemented in countries. Target 2) The end TB Strategy [25] .
SDG
3) The Global technical strategy for malaria 2016-2030 [24] . Examples of such strategies and plans include: Global strategy for the prevention and control of NCDs [40] ; Global action plan for the prevention and control of NCDs [41] ; the Global strategy on diet, physical activity and health [42] ;
Global 2004 oral health action plan [43] ; tobacco control [44] ; mental health action plan [36] ; health promotion strategy [45] ; and regional determinants of health strategy [46] . These strategies are buttressed by the UN General Assembly political resolution A/RES/64/265 on Prevention and control of NCDs [47] . 
Conclusions
The annual monetary value of DALYs lost in EAC from all causes is considerable. Sixty-five percent (Int$132.72 billion) of the total monetary value of DALYs lost in the sub-region is attributed to maternal and neonatal conditions, AIDS, NCDs, NTDs, malaria, TB and road traffic injuries. Approximately, 47.13%
(Int$ 62,554,855,010) of that economic loss can be avoided every year if the SDG targets related to those health conditions are fully achieved. The health SDG targets would be realised, if and only if, EAC member states invest adequately into strengthening of health systems and other systems that address social determinants of health to ensure healthy lives and promotion of well-being for all people at all ages.
We wish to draw the attention of readers to a number of limitations that characterize these kinds of studies. First, the use of per capita GDP masks inequalities in income and health expenditure distribution across individuals and households [21] . Second, the human capital method estimates the value of health losses due to specific diseases and does not provide the estimates of costs and consequences of alternative interventions into those diseases [51] [52] . Third, the HCA is not consistent with the basic rationale of the economic calculus used in cost-benefit analysis, i.e. the notion of a Pareto improvement [53] . Fourth, if HCA is applied strictly in developing countries it would discriminate against women (majority of whom are full-time home makers), the retired, the children, the handicapped and the unemployed since they do not feature in GDP calculations [54] . Future studies should use WTP approach, which arguably, captures better the impact of disease or injury on key domains of economic welfare, i.e. the consumption of non-health goods and services, leisure, and health itself [19] .
